Neoplasia of the equine urinary bladder is seldom reported in the literature and is considered uncommon. 2,7 Clinical cases are rarely described, and those reported often involve slaughterhouse studies. Of those tumors of the urinary bladder reported, most occurred in aged mares, although aged geldings were also affected. 2, 7, 9 Benign tumors of the urinary bladder include papillomas, adenomas, fibromas, leiomyomas, angiomas, and fibroepithelial polyps. 9,10 There are several reports of malignant tumors; however, the vast majority of cases were documented in the early 1900s. 3 Squamous cell carcinoma and transitional cell carcinoma have been most frequently identified in the literature. 2,4, 7 This report describes a malignant primary urinary bladder tumor in a filly.
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A 2-year-old Appaloosa filly was presented to the University of Missouri Veterinary Teaching Hospital with a brief history of stranguria and hematuria. A large multinodular mass protruded into the vagina through a markedly dilated urethral orifice. The mass was debulked, and representative samples were submitted to the Veterinary Medical Diagnostic Laboratory at the University of Missouri. A tentative diagnosis of botryoid rhabdomyosarcoma was made at this time, and the owners elected to take the filly home despite the poor prognosis. Approximately 3 months later, stranguria recurred and the filly was returned to the teaching hospital. Rectal palpation revealed a mass caudal to the left kidney, and the decision was made to euthanize the filly because of Received for publication January 6, 1993. the likelihood of metastasis. A complete necropsy was performed at the Veterinary Medical Diagnostic Laboratory. The filly was well fleshed with no external abnormalities noted on gross examination. A conical, multilobular 3-x 6x 10-cm rubbery red mass was noted just inside the vulvar orifice. The mass was homogeneously cream colored on cut surface, and the apex protruded from the external urethral orifice. The urinary bladder was distended and filled with reddish-black urine and clotted blood. There was diffuse thickening of the bladder wall, and a polypoid, mottled red to black mass was centered around the ureteral orifices ( Fig.  1 ). The mass occupied approximately one third of the mucosal surface. Multiple 1-4-cm raised, creamy tan, round discrete to coalescing plaques were present in the bladder mucosa surrounding the main mass. The ureters were patent, but multiple 1-5-mm round, white, raised plaques were present in the distal portion of the left ureter. A 20-x 25cm dark red, rubbery, slightly fluctuant hematoma was firmly attached to the body wall along the course of the left ureter. The mass was friable and homogeneously reddish-black and resembled a hematoma on cut surface. Numerous 3-7-mm round to irregular, discrete to coalescing, raised red fleshy plaques were scattered over the mesentery in a radiating pattern around the large red mass. Multiple lymph nodes in the region of the hematoma were mildly to moderately enlarged and homogeneously cream colored on cut surface, with loss of normal nodal architecture. No other significant gross lesions were apparent.
Histologically the urinary bladder mass was covered by a continuous layer of transitional epithelium and composed of loosely arranged sheets of pleomorphic round to spindloid cells suspended in a fine, fibrous connective tissue stroma. Cells immediately subjacent to the mucosal epithelium were widely separated and suspended in a loose myxoid matrix. There was extreme variation in both cellular and nuclear size and shape, and the cells frequently contained multiple nuclei of various sizes (Fig. 2 ). Most nuclei had coarse, dense chromatin, and margination of chromatin was observed. The cytoplasm was scant to moderate in abundance, eosinophilic, and fibrillar. In a few scattered cells, the cytoplasm was more abundant and straplike, and cross striations were apparent in these cells in PTAH-stained sections (Fig. 3) . The mitotic rate was high, and many bizarre mitotic figures were present. In some areas, the tumor cells assumed a more uniform appearance resembling small rounded rhabdomyoblasts (Fig.  2) . Similar cells were observed in histologic sections of ureter, the margins of the hematoma, the mesenteric plaques, and the lymph nodes associated with the hematoma.
Electron microscopic examination of formalin-fixed portions of the bladder mass revealed numerous cytoplasmic microfilaments and the formation of primitive Z bands in some cells (Fig. 4) . Intracellular glycogen was identified in several neoplastic cells in periodic acid-Schiff (PAS)-stained sections. Formalin-fixed tissues were stained by the avidinbiotin complex technique using standard reagents. Neoplastic cells were strongly positive for desmin and multifocally positive for myoglobin and actin. Scattered individual cells stained positively for AE 1 and AE3 cytokeratins. Neoplastic cells were negative for vimentin and neuron-specific enolase.
The previous diagnosis of botryoid rhabdomyosarcoma was confirmed by the gross, histologic, electron microscopic, and immunohistochemical findings in this case. There was no evidence of multisystem metastasis, but tumor cells had invaded local lymphatics. The localized transcoelomic spread of tumor plaques was thought to be due to rupture of a lymphatic vessel or lymph node with subsequent development of the large hematoma.
Botryoid rhabdomyosarcomas of the urinary bladder are the most common form of malignant skeletal muscle tumors in canine species, although they account for less than 1% of all bladder tumors 8 These tumors are most commonly reported in young large breed female dogs <2 years of age. These tumors are also found in humans and are reported as the most common urinary bladder tumor of children under 10 years of age. 6 In the human literature, rhabdomyosarcomas are classified in a scheme formulated in the late 1950s 6 into 4 histologic categories: embryonal rhabdomyosarcoma, botryoid type of embryonal rhabdomyosarcoma, alveolar rhabdomyosarcoma, and pleomorphic rhabdomyosarcoma. The tumor in this case shares several features with the botryoid type of embryonal rhabdomyosarcoma, which occurs in the urinary bladders of children < 10 years old. In humans, the tumor grows into the lumen of the bladder as a polypoid mass and often obstructs the urethral orifice. Stranguria and hematuria are common clinical findings. Histologically differentiated rhabdomyoblasts are intermixed with poorly or undifferentiated cells, a condition also observed in this horse. Immunohistochemically, these tumors are positive for desmin and myoglobin, although the staining intensity depends on the degree of differentiation. Other positive immunohistochemical markers include S-100, myosin, actin, creatine kinase, beta-enolase, Z-protein, titin, and vimentin. These tumors are reported to be negative for high-and low-molecularweight cytokeratins. The origin of the positively stained cells in this horse is uncertain, and the negative vimentin was also different from the reported staining patterns for human botryoid rhabdomyosarcomas. Canine botryoid rhabdomyosarcomas have been reported to be immunohistochemically positive for vimentin, desmin, and myoglobin and negative for cytokeratins. 1, 5, 13 Coexpression of vimentin and cytokeratin has been reported in 1 canine hemangiosarcoma. The positive cytokeratin staining and negative vimentin staining in this horse is unexplained. Abnormal synthesis of proteins may occur in neoplastic cells, resulting in the expression of aberrant intermediate filaments.
Only 1 case of botryoid rhabdomyosarcoma involving an equid has been previously reported. 12 The uterine botryoid rhabdomyosarcoma was found in a yearling Quarter Horse filly with a brief history of bloody vaginal discharge. The histologic description was insufficient to allow suitable comparison with this case. Electron microscopic findings were similar and showed arrangement of microfilaments into sarcomere-like packets. 12 Rhabdomyosarcomas are thought to arise from stores of undifferentiated mesenchyme, which has the potential for rhabdomyoblastic differentiation 6 Another theory is that embryonal muscle tissue is displaced during tissue development. Appearance of these tumors in the urinary bladder, a tissue normally devoid of skeletal muscle elements, is attributed to the proliferation of pluripotential mesodermal cells, which arise from the urogenital ridge. 10 Congenital rhabdomyosarcomas are reported in humans and may be associated with the instability of mesenchyme in infants. 6 The age of this filly as well as the gross, histologic, and electron microscopic appearance of this tumor correlate well with the human and canine manifestations of urinary bladder botryoid rhabdomyosarcomas.
